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INTRoDUCTIoN
Yeasts of genus Candida are residential microorganisms which very often can be found in both human (Carvalhinho, 2012) and animal oral cavity. apart from the oral cavity, Candida is present in some other human and animal moist areas such as: skin, inner ear, conjunctival canal, mouth, digestive system and perianal area. Candida yeasts along with other microorganisms are microbes of healthy living beings, but in specific conditions they can cause opportunistic infections (Cleff et al., 2005) .
Candida albicans (C. albicans) is the main etiological factor of oral candidiasis in humans and other small animals. apart from C. albicans, other kinds of oral yeasts may be included in various pathogenic processes. In the available literature, the following are found: C. glabrata, C. There are different clinical manifestations of oropharyngeal candidiasis in humans, including pseudomembranous candidiasis (trush) and erythematous forms such as denture related stomatitis, which is often recurrent (Cannon et al., 1995) . Wearing prosthetic appliances is commonly associated with denture stomatitis, which is characterized by inflamed mucosa covered by denture, more often under the upper denture (Wilson, 1998) . patients with denture related stomatitis may complain of burning sensation, discomfort, or bad taste. However patients very often do not have any symptoms. There are many pre-dilutional factors that influence denture stomatitis, including age of denture, denture cleanliness, continuous constant denture wearing, denture trauma which appears as a consequence of wearing dentures, smoking, dietary factors, pH of denture plaque (Soysa et al., 2004 (Soysa et al., , 2006 . Denture stomatitis is a disease of fungal and bacterial origin, and C. albicans is most frequently isolated yeast from the patients' oral cavities (baena-monroy et al., 2005) . Denture is more often a reservoir of microorganisms from which they can spread and cause diseses to other organs.
Stomatitis in dogs is characterized by erythematous oral mucous membrane which is ulcerous and covered with pseudo membranes, with halitosis and hypersalvation (mcKcever and Klausener, 1986 The aim of this study is to: 1. determine antifungal activity (minimum inhibitory concentration -mIC and minimum fungicide concentration -mfC) 2. determine if there is a difference in susceptibility profile of Candida spp. isolated in both humans and dogs maTeRIal aND meTHoDS
Essential oils
In the research, the essential thyme oil used (Citychem, belgrade, Serbia), was obtained by water vapour distillation under of Thymus vulgaris flowers. The percentage of particular components of thyme oil is given in Table 1 .
Fungal strains
The study has included the research of 15 clinical isolates of Candida spp. isolated in seven patients with diagnosed dental related stomatitis (5 C.albicans, 
krusei).
The sampling in patients was done by swabs taken from their dentures (in patients with dental stomatitis) or by oral mucosa swabs. The sampling in dogs was done by mucosa swabs of the oral cavity when stomatitis has been diagnosed.
Swabs were transported to the microbiological laboratory in a period no longer than 30 minutes from the moment of sampling. material was seeded on CHRomagar Candida plates (CHROMagar, Paris, France) and incubated at 37 o C for 48 hours. The identification of Candida strains was done according to the specific appearance of the colonies as defined by the manufacturer.
In vitro antifungal activities of thymes oil
Susceptibility of strains to thyme oil has been investigated by the microdilution method according to the standardized protocol by The european Committee on antimicrobial Susceptibility Testing -eUCaST (eUCaST). Serial oil dilutions were prepared in RPMI 1640 with 2% of glucose, in the concentration range 0.1 = 16 µl ml -1 . before testing, 15 Candida isolates, together with two reference strains (C. albicans aTCC 24433 and C. krusei aTCC 6258) were cultivated on Sabouraud dextrose agar plates (oxoid, basingstoke, United Kingdom) at 37 o C during 24 hours. Yeast suspension has been prepared in sterile 0.9% NaCl and adjusted to 0.5 McFarland standard of turbidity (which fits the size of inoculums of 1-5×10 6 CfU/ml). each chamber of the microtitration plates was inoculated by adding 100 µl of yeast suspension and 100 µl of corresponding concentration of thyme oil. The test has also included three controls: positive control/growth control (fungi in pRmI 1640 without thyme oil), negative control (fungi in solution 2 µg/ml of amphotericine b) and sterility control (only RpmI 1640 without yeast suspensions).
microtitration plates were incubated at 37ºC. The results have been read visually after 24 and 48 hours on the basis of chamber's content turbidity. mIC is defined as the lowest concentration of solution which causes a significant decrease in turbidity comparing to the positive control.
Determination of minimum fungicide concentration (mfC) is done by seeding 20 µl from all clear wells on SDa incubated at 37ºC for 24-48 hours.
ReSUlTS
essential thyme oil has manifested antifungal effects to all tested strains. The susceptibility results presented as mIC and mfC values are shown in Table 2 for Candida strains isolated from humans and Table 3 for strains isolated from dogs.
Strains of the species C.albicans have shown the greatest susceptibility to thyme oil, while between other Candida species difference in mIC/mfC values has not been noticed. C.glabrata 0.5 1 60g
C.glabarata
C.krusei 0.5 1 figure 1 . Hammer (1999) has also defined MIC of thyme oil for C.albicans from 0.03% (0.3 µl ml -1 ) by using the microdilution method. In this study the value was 0.02% (0.2 µl ml -1) for human isolates of C.albicans. In the study of omran et al. (2010) where antifungal activity of thyme oil was investigated by disc diffusion method, mIC for Candida spp. was 2 mg/mL=0.02%. C.albicans showed the highest susceptibility, followed by C.krusei and C.glabata (omran et al., 2009 ). In our research, C.albicans strains also expressed the highest susceptibility. C. krusei is less susceptible to thyme oil and to other essential oils due to its cellular structure, as well as the intensified action of cell pumps which disturb the entrance of essential oils into the cell (mondelo et al., 2003; pozzatti, 2007) . our study also demonstrated higher susceptibility of human Candida spp. comparing to the strains Candida spp. isolated from dogs, which could be explained in a way that dental related stomatitis in patients very often is not treated. Therefore, human strains of Candida spp. have not developed resistance. on the other hand, in dogs, stomatitis has been accompanied by a stronger clinical picture, and is treated by antimicotics (mostly azoles) therefore resistant profiles of Candida spp. are more likely to occur.
